
Final Performance Report on ONR Grant 

N00014-12-1-0608 

High atom number in microsized atom traps 

for the period 

15 May 2012 through 14 September 2015 

J. M. Grossman 

Department of Physics 
St. Mary's College of Maryland 

18952 E. Fisher Road 
St. Mary's City, MD 20686 

jmgrossman @smcm. edu 
(240) 895-4367 



REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0188 

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data 
sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any o her 
aspect of this collection of information including suggestions for reducing the burden, to Department of Defense, Washington Headquarters Services, Directorate for Information 
Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other 
provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. 
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 

1. REPORT DATE (DD-MM-YYYY) 

12/14/2015 

2. REPORT TYPE 

Final Technical Report 
3. DATES COVERED (From - To) 

05/15/2012-09/14/2012 
4. TITLE AND SUBTITLE 

High atom number in microsized atom traps 
5a. CONTRACT NUMBER 

6b. GRANT NUMBER 

N00014-12-1-0608 
5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 

Joshua M. Grossman 
Sd. PROJECT NUMBER 

12PR07799-00 
5e. TASK NUMBER 

Sf. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

St. Mary's College of Maryland 
18952 E. Fisher Road 
St. Mary's City, MD 20686 

8. PERFORMING ORGANIZATION 
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 

Office of Naval Research 
875 North Randolph Street 
Arlington, VA 22203-1995 

10. SPONSOR/MONITOR'S ACRONYM(S) 

ONR 

11. SPONSOR/MONITOR'S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 

Unclassified - Unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 

Research was performed, investigating bichromatic laser forces for implementing a small-footprint, large-number atom-chip 
instrument. Bichromatic forces rely on absorption and stimulated emission to produce forces on the order of (hbar)(k) 
(Omega), where Omega is the laser Rabi frequency. We have observed behavior compatible with bichromatic slowing and 
cooling of some atoms in atomic beam. We have reconfigured the apparatus for applying bichromatic forces transverse to 
the atomic beam, as it will be easier to extend 

15. SUBJECT TERMS 

bichromatic, laser cooling, atom beam 

16. SECURITY CLASSIFICATION OF: 

a. REPORT 

UU 

b. ABSTRACT 

UU 

c. THIS PAGE 

UU 

17. LIMITATION OF 
ABSTRACT 

UU 

18. NUMBER 
OF 
PAGES 

19a. NAME OF RESPONSIBLE PERSON 

Sabine Dillingham 
19b. TELEPHONE NUMBER (Include area code) 

Standard Form 298 (Rev 8798) 
Prescribed by ANSI Std. Z39 18 

i0|suno7o 



Final Performance Report ONR Award N00014-12-1-0608 J. M. Grossman 

As described in the grant proposal, research was performed, investigating bichromatic laser 

forces for implementing a small-footprint, large-number atom-chip instrument. Bichromatic 

forces rely on absorption and stimulated emission to produce forces on the order of ft/cQ, 

where Q is the laser Rabi frequency. We have observed behavior compatible with bichromatic 

slowing and cooling of some atoms in atomic beam. Results were presented at the 2012 

conference of the Division of Atomic, Molecular, and Optical Physics (DAMOP) of the American 

Physical Society (APS). We have reconfigured the apparatus for applying bichromatic forces 

transverse to the atomic beam, as it will be easier to extend this to two dimensions. Research 

to develop these instruments will enable advances in time-keeping technologies for navigation; 

sensors for navigation and vessel detection; secure communication; and computing. 

The funded work has also enhanced the educational aspects of student participation in 

research and strengthened the on-going relationship between St. Mary's College of Maryland 

(SMCM) and the Naval Air Warfare Center Aircraft Division (NAWCAD) operations at Naval Air 

Station Patuxent River, in which many students are exposed to work with the operational Navy. 

During the performance period of the grant, nine students worked on this apparatus or related 

ones. One graduated student continues as a post-bac researcher, working on the experiment 

as a contractor. The students interacted with Navy staff scientists. The work relied on 

instrumentation funded by ONR DURIP award N00014-09-1-0931. The grant PI and personnel 

were involved in discussions that led to the renewal of the Educational Partnership Agreement 

between SMCM and NAWCAD. A Cooperative Agreement between SMCM and NAWCAD is 

under preparation. 




